Structural study of the sugar chains of porcine factor VIII--tissue- and species-specific glycosylation of factor VIII.
The asparagine-linked sugar chains of blood coagulation factor VIII purified from porcine plasma were released as oligosaccharides by hydrazinolysis. These sugar chains were converted to radioactive oligosaccharides by reduction with sodium borotritide and separated into neutral and acidic fractions by paper electrophoresis. Most of the acidic oligosaccharides were converted to neutral ones by sialidase digestion, indicating that they are sialyl derivatives. The neutral and the sialidase-treated acidic oligosaccharides were fractionated by serial chromatography on immobilized lectin columns. Structural study of each oligosaccharide by sequential exoglycosidase digestion and by methylation analysis revealed that porcine factor VIII contains high mannose-type and bi-, tri-, and tetraantennary complex-type sugar chains. Sixty-seven percent of the complex-type sugar chains contained the Gal alpha 1-->3Gal group, and 23% of the biantennary complex-type sugar chains contained the bisecting N-acetylglucosamine residue. These structures were not detected in the sugar chains of human plasma factor VIII. An in vitro competition study of von Willebrand factor and anti-Gal antibody for binding to factor VIII revealed that von Willebrand factor prevented antibody binding to Gal alpha 1-->3Gal groups in porcine factor VIII sugar chains. This suggests that anti-Gal antibody present in human plasma may not interact with the sugar chains of therapeutic porcine factor VIII. Reverse-transcription polymerase chain reaction was used to identify porcine tissues producing FVIII mRNA. These studies revealed that the kidney is one of the major tissues expressing factor VIII which may contain the sugar chains with the bisecting N-acetylglucosamine residue.